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(57)Abstract: 



PROBLEM TO BE SOLVED: To provide the 
multiplexer that is provided with a coding function 
that is not limited by an operating speed of an 
exclusive OR circuit and accuracy and a length of a 
delay element by coding a signal in a stage of a low 
speed signal before time division multiplex in a 
communication system employing the duo binary 
modulation system. 

SOLUTION: N-sets of data signals are given to 1st 
inputs of N-sets of exclusive OR circuits 1, and 
outputs of the 1st to (N-1)th exclusive OR circuits 1 
are distributed to 2nd inputs of the 2nd to N-th 
exclusive OR circuits 1. The output of the N-th 
exclusive OR circuit 1 is delayed by one-bit with a 1- 
bit delay device 2 and the delayed signal is given to 
the 2nd input of the 1st exclusive OR circuit 1. 
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Outputs of the N-sets of the exclusive OR circuits 1 
are multiplexed by a multiplexer 3 that conducts bit 
multiplexing. 
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-^#aiH» (3 5) k, 

«fE2«iflr-*oi if7 h»«s-r*aa» (33) kt 

JfifU 

ajsi^au. Tttsfr 1 attf«rR» 2 « 2 iK«^9-*-e-*t 
11. mew 1 oiHk»wtiiBi»oiNrsstii^«?^ai:« 

ii. liirlBlvr? )>Sfi«»^^L-Cl»SflS2 0«MtMBff 
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i. ^ c k tffttk t«8a^ 1 ice«o#««»tttt t 
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»KstKi!,. ff««Mill««iLy^2«fil«#S«fi-C 
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ifMife»a»iaittoittGS2 0A««^a;ii, » (n- 
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ffi»u mum 2, -v scffreflTNojfMiuisnigK 

«|Bil»oWEflH ©A*JB*#«I±, ■?-*t.-«'*LA*»l6 
nK (5 1) fr«;t, 
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a*ft-&3flr-r a i k tiMfck-r*a!3icgi 4 ica^oir?- 

SEil«8l««A^2tt««#2aiHS<. 

(01:^98) «r£flxe (5 0) t±. m^msxi 
c k *w«k-r4»*a7 »c§B«oflF^« 

30 «ll!»fii;l^2tt«9»fi«ie. 

«3-smvm (4 0) k, 

*-* ^9 1 at^« 2 o ASjSKf-jia k -ooiBAJt^if^ 
&k««-t««iftifflr2(o«H6»a«]iDtt (3 4) 
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5 5) t. 

***** 1 3ttJ'»2 <oA*«i?^st-o<^ai*«.T.# 

» (1, 5 3) ^, 

ii(re2«e-9S'(oi eu^ hj>Ms-f«aKi» (2, so) 
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lo 0 0 u 

10 [0 0 0 2] 

tftiWtttA-frte-tfcy^y^AitWlBiapg - 1 3 9 6 8 
10 0 0 31 H7»C*IV»-C. 2ttOA*f-ye-9-l 0 

3-4^1 2tCJ:oTW*«»ift«tf*>tl, -t-OSlt^— 3 
Ol 1^7 bXKII2^1O0W(AI»» 13-C«Mt«tL4 2 
tt3ffX«IOttl 4T3«f»a.+-»<>f-J-i;«-«5-:fe^jat"j- 

10 0 0 41 3ttwra*->f>f :hy^84^i4iEan|i3 7ic 
ii«''r»iao'»2 0«-iS-UiMts*t6. *tt*ttfc3P 

1 macBOK 1 5 , TxaeaEiBK i e 
traoTjtseimii 7oaiifl>«^jr9«Bis*i4o »« 

30 «*ufe3iS20fi*tt, SlilBiKiNV) 18, t-j— o«o 

a»-c. 2oi9jfc«j£lSu:ilirsftiisJ:cf|t2ofi(H|-« 

[0 0 0 51 £ORS, ±2O2ooia-9-<0«fB«%jEi1 
f a*/<>f-^-ye-9^«3 U^jl, (31i«-9-0> "0" , 3 

aa-f-o "1" , ftcsaa-^-o "2- ) 2 1, 2 2, 

40 SCr2 3«riEH«(9aatttt2 4 Uji<fL-ceg8<01'7(= 

«^)2"=>oi.^A. "0" atftswaa^o 

-1") 2 5Xtf2 6t«mtT«««-9-t:aaf«, 
[0 0 0 71 i:"5eis**-ert. 3<teii6-r**-'f-r±i; 
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d(0 -INV [I c(i) -1 I] 



4*HSIf 11-122205 

6 

♦ t, *3*t=^rT'3.*/*^-*-9ffir*c(i) 
«. 
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c(l) =b(i) +b(l-l) 
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(0 0 14] 



(3) 



-INV Clad) • b(i-l) +b(i-l) -1 I] 
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INV [A + B-1]=A . B (0 0 151 
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e(i) • e(i-l) -a(i) • a (i-l) (4' ) 
(4' ) s^J:»7, e(i} ta(i) imiB^ri>*}. jEL 
< i * i t . 

10 0 1 81 »a«^jfc7T'f/«affl-Ctt, S 

u, (i) =e(Hxi44) 
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12<rfe<*$-» :?"^3-5^1 2 0*S-CN««»Jltt*1S 

(0 0 201 a(KXi+k)-8, (i) (5) 

J=, 3-*ri 2 t J: >>«P««Lr**ii55-fffi* 
b' (i) 
30 [002 1] 

b' (NXifk)* a(NXi4.k) • h' Qlxi>k.l) 
-s, (I) ■ b' (NXi*k-l) (6) 

GDI iwi^K*e«ii;y;3-ri 2*is< 

fi*d(i) t:/«;3-ri 2Ul >)»#ftLTflt 
^e(i) *A«L^»U, e#e(i) UitLTI^^ll^ 
«*ffvv *aK»i-tt*«a«»iik (i) t»4, 
(0 0 2 21 



N) 



= d(NXi+l) 
(7) 



e Wxi+k-1) 
nil (i-l) 



(0 0 2 31 

ttoftf^ssi±mfto ^c«ioGb/s «isi»in^r 

(0 0 2 41 1Wt|»^«-9ib»-Cttnr./ h 



d(NXi+k) • uw (i) (k-2. - 

(0 0 2 51 tife*, «■f■ff^^^fcB»^cfflv^«sf^^o 

(0 0 2 61 -^titt, :<cftlH<9||ail. B»^#Si-« 
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fl5^ffi[>«KXXN: 8S:frl.t93-L -00 



[0 0 2 8] 

w^m»t. -^^maat. «iirs2ii«-9-oi bf? v 
j»«Si-«att»kir^L, itta»isi;<tts»2<o» 

«K$tv, 1ireilll»CfVj£»2 0|IMft»««IDIS0tii 

10 0 2 9] 2 lOSittU J: L v> 

Vf^r hU'-l.tqb-r**!, »2, •••> atV»N (NU 
3UJi<0|»k) (D2««#«-«Mfr«ti«. 4?^IMM6 

t«ifc 2 «ffl#»««itr4 o T, a*!! 1 atf» 

1. 112. Atr»N9«MfeMfDIBIB»i:, -o^A 

ii»t, iNre2fiis^o 1 If 7 h^xi-«a3ii»t« 
•2, ain»rB!iiN<D2iB«Hi-*-e*u-ftt«»5 

&} «>9«ai«|DD«09f7e«2«3X;!7«7^Sii. 9 

(n-1) ojMuisnoftoiinBiii^iSTWcfitt 

iiirs«i, mamz. Ainnae»NoirHiim 
«iiBKoflreibj!j«0?^ft(:»iisiu mmi. me. 

«1?«Xil«lil«flBit^2lIS49-#SStt«*«»^tt«, * 

t, (i) -9, (i) • t, (l-l) , tk 
2. -. N) (8) 
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* (0 0 3 Ol *ftlHiO»3<»>»«Hcl*L(f, Ajt3 2«fi 
Lw»e h K tfft*J» 1 2 7)2 

»ix«r8wa»2«3 2ttffi-»t-€-*L-r*i.«»stL, «3 

[0 0 3 1] :«:ft^Oil4 03]e«ll=J:«ttf, AA2tt43 
%cr»N (N(13Jl£L±<Ott{fc) <0 2«t«-9-Ki»^^ 

ZD r*-oio^iiiii§t, «"»3j«»iftir02OA*sKF- 

^Ri:-c»oHl*i»?-#Sk«r*ri-«»U »2, 
&cr«NOllMk»pnB»t, ffSB2it«-9-<oi If 7 V 
«-«Jfii-*«Jt»t*fi-L, 1BE*1, IftE«2, 

cr) on-p«rsr^%} o«Mi&araiDfiiiftoii»sfli2o 

30 {bA4H^#«!(r««$fi, mrentiofNUiaiDaBo 
iii8Bj»2«9X:««?^a, meiify ksie»«^l 

[003 2] 

40 [ 0 0 3 3] BD 1 lt4:««o» 1 OSttW^X 

Cf. *«lftT»<9*l4«**«3: (6) T?.5.xC<l««-9- 
k^U^ii: RllC4}V»T, 15*9, (i) 
« (i) frNflO«M6Ba4DBBl(CiR|ar«k, fm» 

aWiBlBH«5dtt*fi-9't, (i) ~t, (i) li^SCT^ii. 

1003 4] 
(i) -ti (i) • tw (i) (k- 
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b"(Nxi+l)=t, (1) 
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= 81 (i) 
b"(NXi4k)=t, (i) 
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«. 

[0 0 3 6] Og2U:f:«l»O«2 0>SttffilCl«4?9ft: 

'■■ . u 

• u 'fc, (i) 

(11) 

(7) scfc (1 1) sci:i9, ui (i) t u (i) #m 

[0 0 3 9] wi3n^fim«3m2o>miMizt.in^t 
as2 0 Gb p so*ri*M>f ^';a*«->^^F-At 

^UTvii. 2 001 0 Gb D sflr*3 Hi**L-y*tai 
1 j3 X tFIH 2 (O«HUm0mK 3 4 1 OA^«?-(- 
«. «I>«»»|DISB3 4 0«-4^(ill, 1 0 Gb p 
s<0^ff*tJWi?r*ftGaA6-I C (NECtail 
C. N L G 4 1 0 3 ) ifH^>ti^ SS I <'>«ttSMmiB» 
3 4<0iil^i±^tt9tu --i^tiz : l^SBKa 
1 «Xj!7«?^. <> "J 2 0«m9«IBaa 3 4 

03«2<oAAit7^^A^«^«. tA:, 9^2 0^1lfc» 

3 5 0»2 0A*<I»^» tf:' VaSOS 

3 1 0«MU»ai|ll[DlS3 4 0fB2 

«^'vi:Aj!7»4i«o 1 KXKI»3 3<0SSfi(ll 
oop s-r««. 

[0 0 4 0] 2 : l^SRI»3 5i±C<O2 0Gbp8'fS 

f\x-j4 ii^9 3 eui-sT-yA^-x-f -^-ufi-f-t^SHi- 
is. cofa*/<>f •^«;e^5^^•3^c3El^»3 7i;a*l 

7. iUEBBi 8. nfffliciaBi s, fU7 
«t!iu«|i7ds-c^, geii«tt^A<i. K«iftttjb«fl!« 



* [0 0 3 5] 



t,(i-i) 

b"(IIx(i-l)*N) 
b"(MXi). 

tui (i) 

b"(llxi*k-l) (k = 2, -. N) (9) 

[0 0 3 7] V, (i) -d(NXi*k) (10) 
V, (0 «-N«li<OtlHUM!inia»l Uftlfti-«^, «Hft 
»9I«lBBli0d)^«^u \ (i) \±^-CH.i.hti 

[0 03 8] 



, (1-1) -d(Nxi+l) 
d (NX i4k) • 



, (1-0 
» (1) 



(k-2 



"1" i:L-Ctttb1-«. ttUffi^tt. 1 : 2»IBB»4 
OU^ A 2-901 OGbp sft^4 lACr4 2 

[0 0 4 11 llit20f-^»ttBK4 0 S i G e- 
HBTtfflv»3tI C-C*»). 2 OGbp 9fi**ft«-r 

[0 0 4 2] *«««0«*HJ:oT*^i*^f>f 

/mi OGHr34*»b*»., JtrA*/Wt'^1M-fc*-=> 

ffiVvTl : 2 53'ltBft4 OOttijbft-9-4 1 AZr4 2 0:>19 

4«ff *>*tT v» & r fc *qiB5 ttfco 

[0 0 4 3] Ki±x»), *aw4»7'*:^-/^^•:^';3tffilg 

ffl0^^^f ffclillSt L-CiE L < Ifcft-r A i k *«to3»»o Jt. 
"0" , ffiBfcftt "1- i:«fll-r&tlRo-Cv»4o Ctv 
iZtt, iMtdfrS4aBB3 4<O#«97ill03Ajtl. «2^ 

[0 0 4 4] «r«*«jf£i»« 

-1" , -0- r*4«^, »ffie*4 istf 

4 2e>WB«*£lEl-S. t£-9T, «Htli»»inBI»S 4 0 

A*e-^3 1SCF3 2 tBUSLTiJWX. S«SaiJj"C 

[0 0 4 5] Zx «MI&amiK»?-ttINV [A] • B» 
A INV [B] J:v>-5im«:*»^o fEtjTs a3<^SMlJ 
50 a9ffl9IB3 4 0«2 0A^«K«H'i|ltf, IPIOAA 
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[0 0 4 6] iit. «IUHHDISI»3 Affiib^tsas^ 

B»Ofll*i:^v»-C, 5[|EittO "0" i« "2" jr, BUR 

«0 -2" # "0" t4t?. -1" •4*»*?e,flt»'>o t** 
U EB 8 J: "0" t "2" OA^i? 10 

10 0 4 7] ««it«i(:jav«r, ±iett9>^ktismmi 

j£4SSH^, $>9(=GaA6-ICO«C2<Oibj(74qntK 
[0048] ti*T?, 5(t»98-C 3 ^tl±.0#itJi-t ff 

1 0 0 4 9 ] B 4 »£Ofi«Stt»1t«-r« 

lElKt«D;t.n:3»:««iO«[l4 OSttMt-^ 

2«B36»<9»N»i«rOA*e-?-Sk (1) t«LT, 

rSS«:.9-;t«. k«B<0^ttiiMiffBJK5 3 «7»2 O 

Iwll ( k - 1 ) fie?SMIi!»9nBIB 5 3 im^tz^ 30 
<04B***X*S#ti«r, (k-I) D«!)«tt*-*A« 
r2:-Cff-l[^Ott««r^t74t&. DI±«Nba»«llHIfil»5 3 

5 3 Qtti^ i: 1 OSHIUHBff BK 5 3 (0» 2 07X^9 
nic^« ie> hSfilfS 0OS]£fill (T-ND) 

N - 1 «S t -eotfHfeBOffBlfr 5 3 <omtl \z hmStM . 
»5 2««i.. k«§OSSia»OSBft« (N-k) 
DfctiwktCi-aT, N ; l#*Pl»^ONBOe-13- dO 

10 0 5 0] l95(i4c«<n<9iK5«3feSt«lUX«4^X 
^•*-Vai*tt->:^rA«r*UTu«i, «Sll«l«iB3 t 

miR^saa 2 o g b p s 0*7'* :^ u 

ttCir&lt^. 2o<0I0Gb p G^^3 lii2 : 1^ 
SBttS 5(ZA^$tl.9fi9n&. #Stt«2 0Gbp 
sffi-^t-, 2ffi3«gE«IBIB(:«i!i1-«fftt5GHsO 50 
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8*>?>0«S1. 5 5*^D>o3tt«ai-i. £H5t 
lI«ttttjkjM&S3 9KJ:oT»3fclltt "0" , W 

**«r "1- tLr«ttJL»fco^, 1 : 2^Bigtt4 o 

U^iJ 2 001 OGbp slff^lCfi-JB. 
loo 5 11 i020(0«H?*, »lii±trit2 0«Mfc 
IBrBIDBIIa 4 0» 1 J=-f-tv^h.A*r*» 
» 1 (r>l»tt»l«IIPI»3 4 <»>m*ttiMat*<U — 

2 o»«»s4dig» 3 4 o» 2 <oA^«g^ t $ 

*i, «^tt»lor-*4 1 t LTtH**ti4„ 4^, 

*2oiJN»WDB»3 4<oa*tfl«?n, -^r«±i 

9 (f>SKI»3 3 fi:Br:>y:^Sl=flll <OilMU»niOIB3 
4«jf 2 0A*ii?-vtXA«#U flWSruinzo-?'-^ 
4 2 t UTai*tftL4, 1 hSii»3 StOSBfiti 
1 0 0 p (fefa) srJb%, 

10 0 S 2] 4cSltM(0fllttl;J:9r«, :)fc«1S«(jb^ 

lff-9-tllBL, l?bje«7>rA4^«^^v>Tf9^t> 
*t«5£LJttt*2oOflt^3■k tiEL< eai$tL;ti fc 
^«BLfc. *Sl|[«(c*JV>rt, "1- . M 

*B»t "0" t LTailH-r«ite«ff»tMv>*»^k: 
11. 2 -3(D«|!1I||B9!«||IMK 3 4 <0«-« <Oil 1 nXttniH 

*rc»4«2oA*o«t/;«di*«««!>u>r*t<» 1 *p 

10 0 5 3] B6i±, ^ftll9e7flk6 0Diett«fdS#9- 
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